Structure-function analysis of RAMP1-RAMP3 chimeras.
The role of receptor activity modifying protein 1 (RAMP1) in forming receptors with the calcitonin receptor-like receptor (CLR) and the calcitonin receptor (CTR) was examined by producing chimeras between RAMP1 and RAMP3. RAMPs have three extracellular helices. Exchange of helix 1 of the RAMPs or residues 62-69 in helix 2 greatly reduced CLR trafficking (a marker for CLR association). Modeling suggests that these exchanges alter the CLR recognition site on RAMP1, which is more exposed than on RAMP3. Exchange of residues 86-89 of RAMP1 had no effect on the trafficking of CLR but reduced the potency of human (h) alphaCGRP and adrenomedullin. However, these alterations to RAMP1 had no effect on the potency of hbetaCGRP. These residues of RAMP1 lie at the junction of helix 3 and its connecting loop with helix 2. Modeling suggests that the loop is more exposed in RAMP1 than RAMP3; it may play an important role in peptide binding, either directly or indirectly. Exchange of residues 90-94 of RAMP1 caused a modest reduction in CLR expression and a 15-fold decrease in CGRP potency. It is unlikely that the decrease in expression is enough to explain the reduction in potency, and so these may have dual roles in recognizing CLR and CGRP. For CTR, only 6 out of 26 chimeras covering the extracellular part of RAMP1 did not reduce agonist potency. Thus the association of CTR with RAMP1 seems more sensitive to changes in RAMP1 structure induced by the chimeras than is CLR.